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© Vertical injection apparatus. 

© A vertical injection apparatus is incorporated with 
a parting mold including upper and lower mold 
halves and defining a cavity to be filled with a melt 
The lower mold half has a vertical sleeve hole at the 
outer side thereof and a vertical melt passage hole 
communicating between the cavity and the sleeve 
hole. The upper mold half has a vertically extending 
Pin hole coaxial with the melt passage hole and 
open to the cavity and provided with a vertically 
extending mold pin movable through the pin hole At 
least an upper part of the melt passage hole in the 
vicinity of the cavity has a diameter smaller than that 
of the sleeve hole but slightly large than the of the 

^mold pin. Preferably, the cavity is desinged for a 
disk wheel having a central hole through which the 

jgmold pin is allowed to pass, and the lower mold half 

JJJforms a contoured inner surface corresponding to a 
decorated surface of the disk wheel. After the mlet in 

f^a sleeve is injected by a plunger into the cavity 

^ trough the melt passage hole, the mold pin is 
forced to move to a lower position so that a lower 

'-'free end portion of the mold pin is inserted into the 
melt passage hole through the cavity, thus urging 

Ultfie melt filled in the cavity and the melt passage 
hole against the surface of the cavity. 
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VERTICAL INJECTION APPARATUS 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present Invention relates to a vertical injec- 
tion apparatus incorporated with a mold defining a 
cavity into which a melt is injected from just below 
the cavity, and more particularly, to a cavity de- 
signed for a mold product such as a disk wheel 
having a central hole. 



2. Description of the Related Art 

The casting of an automobile disk wheel of 
aluminum is often performed by a vertical die cast- 
ing machine because an inclusion of gas at the 
melt-injecting step is thus reduced. Figure 6 (prior 
art) is a schematic diagram illustrating the longitu- 
dinal section of a mold and an injection apparatus 
in a conventional die casting machine of this type. 
This conventional machine will now be described 
with reference to Fig. 6. A lower mold half 112 
having a cylindrical convex part at the center is 
attached to a stationary platen 111 secured on a 
machine base, and an upper mold half 114 having 
a low convex part at the center is attached to a 
vertically movable platen. 113 supported on a 
mold-clamping cylinder (not shown). A plurality of 
cores 115 are inserted between both the molds 
halves 112 and 114 from a plurality of positions in 
the circumferential direction so that the cores 115 
can move in the horizontal direction in accordance 
with the advance and retreat of a piston rod 117 of 
a cylinder 116 supported on the side of the mov- 
able platen 113. A cavity 118 is defined by both 
the mold halves 112 and 114 and the plurality of 
cores 115. An injection sleeve 119 is freely extract- 
ably inserted from below into a sleeve hole formed 
in the stationary platen 111. and the lower mold 
half 112, and a plunger tip 120 is fitted in the 
injection sleeve 119 so that the plunger tip 120 can 
be advanced and retreated by an injection cylinder 
(not shown). A melt 121 is cast in the state where 
the injection sleeve 119 is extracted from the 
sleeve hole. 

By adopting the above-mentioned structure, if 
the melt 121 is cast in the injection sleeve and the 
plunger tip 120 is insert d into the sleeve hole and 
then advanced, the melt is injected into the cavity 
118, and after the melt 121 is solidified and cooled, 
the movable platen 113 is raised and the molds are 
opened. Simultaneously, the cores 115 are opened 
sideways and a product solidified in the cavity is 



pushed out and withdrawn from the machine by a 
product push-out apparatus (not shown). 

For explaining the flow of the melt 121 in the 
cavity 118 at the injection operation, a disk portion 
5 1 18a of the cavity 118 corresponding to a disk of a 
disk wheel in Fig. 6 has diagrammaticaliy a disk- 
like shape as shown in Fig. 7, attached hereto and 
a rim portion 118b of the cavity 118 has dia- 
grammaticaliy a cylindrical shape as shown in Fig. 
70 8, attached hereto. The melt 121 raised by the 
plunger tip 120 flows radially in the disk portion 
118a as indicated by an arrow in Fig. 7 and drops 
down under its own weight in the rim portion 8b as 
indicated by an arrow in Fig. 8. Figure 9 attached 
75 hereto is a perspective view showing the state of 
the melt flowing in this manner. While the melt 121 
thus flowing drops down in the rim portion 118b, 
coarse and dense portions are formed in the melt 
flow because of a temperature unevenness in the 
20 mold halves 112 and 114, an adhesion unevenness 
of a parting agent, and scratches on the surfaces of 
the mold halves 112 and 114. Gas as indicated by 
reference numeral 122 in Fig. 9 is sometimes in- 
cluded in the melt 121. If filling is completed in this 1 
25 state, voids are formed in the molded article by the 
gas included in the melt 121. 

If injection is carried out in the state where the 
cavity 1 18 is arranged so that the disk portion 1 18a 
is located above, gas is often included in the melt 
30 as indicated above. This disadvantage may be 
eliminated if the cavity 118 is arranged so that the 
rim portion 118b rises when the disk portion 118a 
is located below. However, if this method is adopt- 
ed, a hub decorated surface of the product is 
35 located on the side of the sleeve 119, and an 
unnecessary melt-so iidified part, called a "biscuit", 
is formed on this surface. If this part is cut off after 
molding, the appearance of the decorated surface 
is degraded. Therefore, according to the conven- 
40 tional technique, molding is always carried out in 
the state where the disk portion 118a is located 
above. 

According to the conventional technique, mold- 
ing is carried out in the state where the disk portion 

45 118a is located above, as pointed out hereinbefore. 

Therefore, in order to avoid an inclusion of gas in * 
the melt, the injection must be conducted at a 
relatively low speed, and thus the productivity is 
reduced. Inherently, in order to stabilize the quality 

so of the product, the flow manner of the melt 121 in 
the cavity 118 Should be controlled by the spe d of 
the plunger tip 120. However, for the above-men- 
tioned reason, this control is impossible, and the 
quality cannot be stabilized. If the control is per- 
formed by the speed of the plunger tip 120. the 
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. injection speed is elevated and the inclusion of gas 
is increased. 

Where a disk wheel of aluminum is prepared, 
for example, by such a vertical die casting machine 
as the above, a gas vent device for a mold is s 
generally used and an annular or circumferential 
runner communicating with a moid cavity through a 
plurality of radial gates is arranged between this 
gas vent device and the mold cavity. When a melt 
is injected and filled in the cavity, the gas in the io 
cavity and a part of the melt are advanced to the 
gas vent device through the gates, runner and gas 
vent passage, and after the gas alone is discharged 
through a gas vent valve, the gas vent valve is 
cicsed by the force of inertia of the melt and the 75 
nice. When the melt is then coagulated and solidi- 
ty, tne mold is opened and a molded product 
soud.tiec m the cavity is pushed out to the outside 
cf tne cavity by a product push-out apparatus. At 
:n,s po.nt. a melt-solidified product is formed within 20 
tne gaie. annular runner and gas vent passage, and 
r : mei>solidified product is pushed out simulta- 
neojsty *rith the molded product. 

m this conventional injection molding appara- 
tus, since the melt-solidified part formed between 25 
tne annular runner and gates is pushed out simulta- 
neously and integrally with the molded product, the 
withdrawn molded product must be separated from 
tne melt-solidified part by a hammer or the like. 
This operation is difficult and reduces the pro- 30 
ductivity. Furthermore, there is a risk of damage to 
a part of the product at the separating step. More- 
over, at the push-out operation, if the melt-solidified 
part in the annular runner is moved to the central 
part of the periphery of the molded product by a 35 
cutting separation of the melt-solidified gate part, it 
is difficult to separate and withdraw the solidified 
melt runner part from the molded product, and the 
molded product is often damaged. 

40 

SUMMARY OF THE INVENTION 

A first object of the present invention is to 
overcome the above mentioned disadvantage aris- 45 
mg in the injection molding for producing a product 
having a central hole such as a disk wheel. 

A second object of the present invention is to 
overcome the above mentioned disadvantage aris- 
ing during a separation of the molded product from so 
the solidified melt runner part. 

According to the present invention, there is 
provided, a vertical injection apparatus incorporated 
with a parting mold composed of mold elements 
including upper and lower mold halves and defining 55 
a cavity to be filled with a melt. The lower mold 
half has a vertical sleeve hole at the outer side 
thereof and a vertical melt passage hole commu- 



nicating between the cavity and the sleeve hole 
The upper mold half has a vertically extending pin 
hole coaxial with the melt passage hole and open 
to the cavity and provided with a vertically extend- 
ing mold pin which is movable through the pin 
hole. At least an upper part of the melt passage 
hole in the vicinity of the cavity has a diameter 
smaller than a diameter of the sleeve hole but 
slightly larger than a diameter of the mold pin so 
that there is a small circumferential space gap 
between the mold pin and the melt passage hole. 
The apparatus comprises an injection sleeve and a 
plunger therein, means for actuating the injection 
sleeve to cause the injection sleeve to move to- 
ward and be received in the sleeve hole, means for 
actuating the plunger to cause the plunger to carry 
out an injection, and means for actuating a move- 
ment of the mold pin. 

With the apparatus incorporated with the mold 
as the above, after the melt in the sleeve is in- 
jected by the plunger into the cavity through the 
melt passage hole, the mold pin is forced to move 
to a lower position so that a lower free end portion 
of the mold pin is inserted into at least the upper 
part of the melt passage hole through the cavfty 
thus urging the melt filled in the cavity and the melt 
passage hole against the surface of the cavity. The 
apparatus further comprises means for separating 
the mold elements from each other and means for 
holding the mold pin at the lower position thereof at 
least until the melt is solidified. When the mold pin 
is upwardly withdrawn or retracted from the lower 
position and the mold halves are separated from 
each other, a solidified melt cavity part held in the 
upper mold half is separated from the other solidi- 
fied melt parts in the melt passage hole and the 
injection sleeve by shearing of the solidified melt at 
a local thin circumferential melt part solidified in 
the gap between the melt passage hole and the 
mold pin. 

Preferably, the mold pin actuating means com- 
pnses means for controlling a force of the mold pin 
in such a manner that the mold pin moves down- 
wards with an increased force at an initial stage, 
with a decreased force at an intermediate stag ! 
and with a further increased force at a final stage. 
Preferably, the cavity is designed for a disk wheel 
having a central hole through which the mold pin is 
allowed to pass. A preferred lower mold half forms 
a contoured inner surface corresponding to a deco- 
rated surface of the disk wheel. 

The above mentioned parting mold defines, at 
parting lines thereof, a plurality of gates and a 
circumferential runner surrounding the cavity and 
communicating therewith through the gates, and is 
provided with pin means for pushing the solidified 
melt parts in the cavity and the runner downwardly 
out of the upper mold half. Stopper means is 
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provided for holding the solidified melt runner part, 
while the solidified melt cavity part is pushed out of 
the upper mold half. Further, there are provided 
means for releasing the solidified melt runner part, 
after the solidified melt cavity and gate parts are 5 
separated from the upper mold half and the gates 
with the solidified melt gate parts sheared from the 
solidified melt runner part, and means for actuating 
the pin means for pushing the solidified melt run- 
ner part after the releasing means is actuated. The 10 
stopper means comprises a plurality of radially 
movable stoppers, each projecting radially into the 
runner and having a vertically extending hole and 
having at least a tapered surface part, and the 
releasing means comprises vertically movable 75 
rods. Each rod has a tapered lower end. The 
tapered stopper holes cooperates with the tapered 
rod ends to exert a wedge action for withdrawing 
the stoppers radially out of the runner when the 
rods move downward into the stopper holes. 20 

The pushing pin means for the solidified melt 
cavity and runner parts comprises a common hori- 
zontal pushing plate which is vertically movable, 
the pushing pins for the solidified melt cavity part 
being substantially connected to the pushing plate 25 
and extending downwards, and an ejector for ac- 
tuating a movement of the pushing plate. The 
pushing plate has first and second chambers hav- 
ing a vertically extending cylindrical form and verti- 
cal constricted holes coaxial and communicating 30 
with the chambers and opening at the lower sur- 
face of the pushing plate. The pushing pins for the 
solidified melt runner part and the rods have en- 
larged upper ends received in the first and second 
chambers, respectively, so as to be movable verti- 35 
cally in the chambers and extending downwards 
out of the pushing plate through the vertical holes 
communicating with the chambers. Each first 
chamber has a first stroke length by which the 
upper end of the pushing pin for the solidified melt 40 
runner part is allowed to move in the first chamber. 
The first stroke length is substantially longer than a 
second stroke length of the second chamber, by 
which the upper end of the rod is allowed to move 
in the second chamber. 45 

Preferably the first stroke length for each push- 
ing pin for the solidified melt runner part may be 
twice the second stroke length for each rod, so that 
one stroke after the pushing pins for the solidified 
m It cavity part are actuated to remove the solidi- 50 
fied melt cavity part from the upper mold half, the 
rods are actuated to release the stoppers from the 
solidified melt runner part, and then one stroke 
after the rods are so actuated, the pushing pins for 
the solidified melt runner part are actuated to re- 55 
move the melt runner part from the runner. 



* BRIEF* DESCRIPTION OF THE DRAWINGS 

Figure 1 is a vertically sectional view show- 
ing a vertical injection apparatus incorporated with 
a mold designed for a disk wheel, according to the 
present invention; 

Fig. 2 is a partially cut-out, exploded plane, 
view showing a mold opening and closing unit 
without a top plate, provided in the apparatus; 

Fig. 3 is an enlarged view showing a longitu- 
dinal section of the main part of the apparatus in 
combination with the mold; 

Fig. 4(a) and Fig. 4(b) show a combination of 
a stopper means and a releasing means for a 
solidified melt runner part, provided in the appara- 
tus; 

Fig. 5(a) to Fig. (5) show molding operations 
in time series for injecting a melt into a cavity and 
separating solidified melt parts in the cavity, gates 
and a runner formed in the mold therefrom, to be 
carried out in the apparatus; 

Fig. 6 is a vertically sectional view of a main 
part of a conventional apparatus incorporated with 
a conventional mold for comparison with these of 
the present invention; 

Figs. 7 and 8 are diagrammatic perspective 
views showing a disk portion and a circumferential 
rim portion of the cavity as shown in Fig. 6 with 
arrows indicating melt flows in these cavity portion, 
respectively; and 

Fig. 9 is a diagrammatic perspective view 
showing the state of the melt flow in the cavity as 
shown in Fig. 6. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the present invention di- 
rected to a rotary die casting machine incorporated 
with a mold and a mold opening and closing unit 
will be now described. The rotary die casting ma- 
chine comprises a rotary table and three sets of 
mold opening and closing units mounted at posi- 
tions defined by dividing the outer circumference of 
the rotary table into three equal parts. On a cir- 
culating locus of each mold opening and closing 
unit circulating with a 120° intermittent rotation of 
the rotary table, three operation stations are ar- 
ranged at positions defined by dividing the circum- 
ference of the unit into three equal parts. In these 
three stations, the mold-clamping and injection op- 
eration, the mold-opening and product-withdrawing 
operation and the mold-cleaning and parting agent- 
spraying operation are performed while the table is 
stopped at every 120° rotation, and one cycle is 
completed while the table makes one rotation. The 
mold opening and closing unit stopped at the 
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mold-clamping and injection station i^ shown in the 
• drawings. A moid-clamping apparatus (not shown) 
and an injection apparatus (not shown) are ar- 
ranged above and below Fig. 1 , respectively. 

Referring to Figs. 1 to 5. a mold opening and s 
closing unit 1 has an attachment plate 2 dismoun- 
tably secured onto a rotary table (not shown). A 
plane top plate 5 is secured to and supported on 
the operating end of a piston rod 4 to be moved in 
the vertical direction by an oil pressure of a pair of w 
mold opening and closing cylinders 3 mounted 
vertically on both the left and right sides of the 
attachment plate 2. By advance and retreat of the 
piston rod 4. the top plate 5 and an upper mold 
half 16 described hereinafter are guided and verti- is 
cally moved by four guide rods (not shown) to 
open and close the mold halves. A sleeve-support- 
ing plate 7 of a lower mold represented as a whole 
by reference numeral 6 is secured to the attach- 
ment plate 2. The lower mold half 6 comprises this 20 
sleeve-supporting plate 7 f an annular core stop ring 
9 secured to the sleeve-supporting plate 7 by a 
plurality of bolts 8, an annular moid holder 11 
which is supported by a plurality of guide pins 10 
planted in the sleeve-supporting plate 7 so that the 25 
mold holder 11 can be vertically moved at small 
strokes, and a mold proper 13 fitted in the inner 
circumferential face of the mold holder 11 and 
secured by a bolt 12. A stepped cylindrical station- 
ary sleeve 14 is inserted in a sleeve hole formed in 30 
the three members 7, 11 and 13 of the lower mold 
half 6. and falling of the sleeve 14 from the sleeve 
hole is prevented by a ring 15 screwed to the 
sleeve-supporting plate 7. 

A base plate 17 of an upper mold half repre- 35 
sented as a whole by reference numeral 16 is 
secured to the lower surface of the top plate 5, and 
the upper mold half 16 comprises this base plate 

17, a supporting plate 19 substantially octagonal, 
seen in the horizontal direction, which is integrally 40 
secured to the base plate 17 by a plurality of bolts 

18. a mold holder 20 fitted and secured into a 
concave hoie 20a of the supporting plate 19, and a 
mold proper 22 fitted in a concave hole 20a of the 
mold holder 20 and secured by a bolt 21. In the 45 
lower end flange of the supporting plate 19 having 

a substantially octagonal shape, concave grooves 
19b are formed at the centers of four alternate 
sides of the octagonal shape, and on the end face 
of each side having the concave groove 19b 50 
formed thereon, a cylinder supporting plate 23 is 
secured by a bolt 24 in the state where the bulged 
portion thereof is engaged with the concave groove 
19b. Core cylinders 25 having flange portions 
thereof secured to the four bulged portions, are 55 
connected to a compressed oil source and are 
provided with stroke-regulating limit switches 25a. 
A core 27 is secured to the operating end of a 



piston rod 26 of each core cylinder 25. In the state 
shown in Fig. 1, the movement of each core 27 is 
regulated, but when the lower face of the core 27 
exceeds the upper face of the core stop ring 9 by 
a rising of the entire upper mold 16, all the cores 
27 are simultaneously opened in the radial direc- 
tion by a retreat of the piston rod 26. When the 
four cores 27 are closed as shown in Fig. 1 , a true 
circle is formed by the inner circumferential faces 
of the four cores, and a cavity 28 is formed by the 
upper and lower mold propers 22 and 13 and the 
four cores 27. 

A cylindrical injection sleeve 29 supported 
through a block on the upper end face of an 
injection cylinder (not shown) is freely extractably 
inserted in the inner hole of the stationary sleev 
14. and a plunger tip 30a as the head of a plunger 
30 to be advanced and retreated by an oil pressure 
of the injection cylinder is fitted in this inner hole. A 
runner channel 31 or a melt passage hole is 
formed between the inner holes 14a and 29a of 
both the sleeves 14 and 29 of the same diameter 
and the cavity 28 as the passage for the melt cast 
in the inner hole 14a and injected -into the cavity 28 
by an advance of the plunger tip 30a. This runner 
channel 31 or the melt passage hole comprises a 
gate 31 a as a cylindrical hole formed on the side 
close to or in the vicinity of the cavity 28 and 
having a diameter considerably smaller than the 
diameter of the inner holes 14a and 29a and a 
tapered hole 31b formed on the side close to the 
inner hole 14a, and the lower end face of the disk 
portion 28a subsequent to the gate 31a corre- 
sponds to the decorated surface of the product 
solidified in the cavity 28. 

Outwardly of the upper end of the annular rim 
portion 28b of the cavity 28, an annular runner 32 
concentric with the rim portion 28b is formed on 
the lower end face of the moid holder 20, and this 
runner 32 is connected to the rim portion 28b 
through a plurality of radially formed gates 33. 
Reference numeral 34 represents a gas vent ap- 
paratus for discharging gas in the cavity 28 to the 
outside of the machine at the time of injection, and 
the gas vent apparatus 34 is located between adja- 
cent cores 27 and arranged between the upper 
mold half 16 and lower mold half 6, as shown in 
Fig. 2. This gas vent apparatus 34 is divided into a 
valve seat portion 35 and a cylinder portion 36. The 
valve seat portion 35 is divided into a front part and 
a back part in Fig. 1 and both the parts are opened 
integrally with the respective cores 27. The cyl- 
inder portion 36 is arranged on a piston rod 38 of a 
gas vent cylinder 37 pivoted on the supporting 
plate 19 through links 39 and 40 so that the cyl- 
inder portion 36 can move in the axial direction. 
This gas vent apparatus 34 is a known gas vent 
apparatus disclos d in Japanese Examin d Patent 
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Publication No. 59-309 or No. 61-41663. or a 
known cylinder type gas vent apparatus, compris- 
ing a gas passage 34a communicating with the 
runner 32 and a valve 34b opening and closing a 
valve seat portion on the terminal end of the gas 
passage 34a. At the time of injection, the valve 34b 
is opened and gas is discharged by the pressure of 
the melt or the vacuum suction apparatus and 
when the valve 34b is closed by the force of inertia 
of the melt or an electric signal, the discharge of 
the melt outside the valve seat is prevented. The 
cylinder portion 36 exerts a function of ensuring 
closing of the valve and maintaining the valve 34b 
at the opening or closing position. When the upper 
mold 16 is opened, the cylinder portion 36 is 
retreated from the valve seat portion 35 by the 
operation of the cylinder 16 to allow an opening 
and closing thereof and is raised together with the 
upper mold 16. 

The mold-clamping operation and mold-open- 
ing operation will now be described. Mold clamping 
is accomplished from the mold-mated state shown 
in Fig. 1 by bringing down the top plate 5 against 
the oil pressure of the mold opening and closing 
cylinder 3 by the mold-clamping cylinder (not 
shown). Mold closing is accomplished from the 
state shown in Fig. 1 after retreat of the mold- 
clamping cylinder by advancing the piston rod 4 of 
the moid opening and closing cylinder 3 and the 
top plate 5 is raised integrally with the upper mold 
half 16, the gas vent apparatus 34 and the like. The 
product solidified in the cavity or the solidified melt 
cavity part 28 is raised while adhering to the upper 
moid half 16 at the time of moid opening. 

A device for pushing out the solidified melt 
cavity part or the molded product and for pushing 
out the solidified melt runner part 32 at the time of 
mold opening will now be described. A pin push- 
out cylinder 41 is secured at the center of the top 
plate 5 and a piston rod 42 of the cylinder 41 is 
projected downward through a rod hole of the top 
plate 5. Reference numeral 43 represents a rod-like 
mold pin having a screw hole screwed with a 
projected screw of the piston rod 42 and being 
extended downward. The mold pin 43 is vertically 
divided into three steps, for preparation, and these 
are bonded to one another. The diameter of the 
lower step is slightly smaller than the diameter of 
the gate 31a. This pin 43 is vertically movably 
supported in an axial hole formed through a bear- 
ing 44 gripped and secured between the base plate 
17 and the supporting plate 19 t the supporting 
plate 19, a bearing 45 gripped and secured be- 
tween the supporting plate 19 and the mold proper 
22, the mold proper 22 and a cartridge 46 secured 
to the mold proper 22. When the piston rod 42 is 
advanced and retreated by the oil pressure of the 
pin push-out cylinder 41 , the moid pin 43 is verti- 
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cally moved between positions indicated by the 
solid line and chain line in Fig. 3. Namely, if before 
solidification of the melt 47 in the cavity 28, the 
mold pin 43 is dropped to the position of the chain 

5 line, the mold pin 43 puts away the melt 47 and 
exerts a function of pushing out the melt, and a 
piercing hole is formed in the gate 31a with a 
circumferential thin solidified melt part 48 left there- 
in. As described hereinafter, the molded product or 

70 the melt cavity part is separated from a biscuit 49 
by shearing at the solidified melt part 48 at the 
time of mold opening. Note, a cooling device pro- 
vided with a hole 51 for cooling water is arranged 
in the mold pin 43 so that the pin 43 heated by the 

75 melt is cooled. 

Preferably, the downward movement of the 
mold pin 43 is acutated by the pin push-out cyl- 
inder 41 incorporated with a conventional means 
for controlling a force of the mold pin 43 such that 

20 the pin 43 is forced to move down with an in- 
creased force at the initial stage, with a decreased 
force at an intermediate stage and with a further 
increased force at a final stage, for the following 
reasons. 

25 When the mold pin 43 is initiated to move 

down into the cavity not completely filed with the 
melt, that is at the initial stage of the pin move- 
ment, the melt in the cavity has a semi-solidified 
outer thin layer melt part formed at the surface of 

30 the cavity by locally and initial cooling of the outer 
melt part in contact with the cavity surface. 

In this connection, the pin 43 is required to 
move down with an increased force sufficient to 
break the semi-solidified melt layer. The increased 

35 force is obtained by increasing an oil pressure for 
actuating the cylinder 41. If such an increased 
force is maintaied during the entire pin movement, 
it will cause the melt in the cavity to be locally 
subjected to abnormally high pressure with the 

40 result that a molded product will be locally cracked. 
That is, the pin 43 with the increased force will 
probably drag some pieces of the semi-solidified 
melt layer broken with a lower free end portion of 
the pin 43 into the interior of the melt cavity part, 

45 with the result that a molded product has craks at 
the upper surface. Further, if the increased force is 
maintained, while the pin end is moving into the 
melt cavity part, the pin 43 excessively overcomes 
the resistance of the melt cavity part such that it 

so moves forwards at an excessively high speed. This 
obstructs the entry of an additional part of the melt 
to the cavity from the injectin sleeve, which melt 
part amounts to a volume sufficient to compensate 
for a condensation of the melt in the cavity due to 

55 the solidification of the melt. As a result, the mold 
pin 43 does not urge the melt against the cavity 
surface as desired. In this regard, preferably the 
force of the moid pin 43 is decreased, when the 
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pin 43 first invades the melt cavity part, to such an 
* extent that the additional melt part amounting to a 
volume sufficient to compensate for a condensation 
of the melt cavity part is allowed to enter the 
cavity, but an abnormally increased pressure is not 5 
applied locally to the melt cavity pan in a process 
of solidification. 

When the pin 43 invades the gate or the melt 
passage hole 31a, the pin 43 must cause the melt 
cavity part to be sheared at the circumferential or io 
annular thin melt part between the pin 43 and the 
gate 31a from the other melt part 81, so called 
"biscuit". Therefore, at this final stage, it is prefer- 
ably to increase the force of the pin 43. 

In a case where solidification of the melt oc- 75 
curs in a relatively short period of time, the melt 
pin may be actuated so as to have an increased 
force after a predetermined period of time from the 
injectin of the melt, by using a timer means. 

Further, another mode of the mold pin opera- 20 
tion may be adopted, wherein the force of the mold 
pin 43 is intermittently, one or several times de- 
creased while the pin 43 is moving forward. 

A plurality of product push-out cylinders 52 are 
secured to the top face of the top plate 5, and 25 
ejector plates 54 are secured and supported on the 
top ends of piston rods 53 of the cylinders 52 in 
parallel to the top plate 5. A plurality of pins 55 
secured to the ejector plates 54 are projected 
downward through holes of the top plate 5 and 30 
base plate 17, and are screwed into screw holes of 
a push-out plate 56 or a common horizontal push- 
ing plate arranged vertically movably in a space 
portion of the supporting plate 19. A plurality of 
push-out pins 57 and 58, which hang down with the 35 
heads gripped by the push-out plate 56 divided 
into upper and lower parts, have lower ends thereof 
fitted to the upper end of the rim portion 28b and a 
hub push-out plate 59 arranged vertically movably 
in a space portion of the mold holder 20. If the 40 
product push-out cylinders 52 are actuated after 
mold opening to drop the ejector plates 54, the 
product is pushed out downward from the cavity 28 
by means of the pins 55, the push-out plate 56, the 
push-out pins 57 and 58, the hub push-out plate 59 45 
and a push-out pin 60 supported by the hub push- 
out plate 59 and fitted to the hub portion 28a. Note, 
the hub push-out plate 59 is vertically moved while 
being guided by a guide pin 61 and is returned to 
the raised position by an elastic force of a com- 50 
pression coil spring 62. 

A plurality of columnar stoppers 63 are fitted in 
holes formed equidistantly in the circumferential 
direction on the peripheral lower end of the mold 
holder 20 so that the stoppers 63 are advanced 55 
and retreated in the radial direction indicated by 
arrow A in Fig. 4. The top end inclined face 65a of 
each rod 65 hanging down under its own weight 



from the push-out plate 56 is engaged In an in- 
clined or tapered hole 63a formed in each stopper 
63. When the push-out plate 56 is brought down by 
a stroke indicated by a in Ftg. 1, the push-out plate 
56 is integrated with the rod 65 and when the rod 
65 begins to drop, the stoppers 63 are simulta- 
neously moved in the direction of arrow A by the 
action of the inclined hole 63a and inclined face 
65a. The lower end of each of push-out pins 66 
supported at positions equidistantly defined in the 
peripheral portion of the push-out plate 56 and 
hanging down therefrom abuts against the melt 
runner part 32, and a circular projection 63b 
formed in the stopper 63 is freely extractably in- 
serted in the concave hole of the runner 32 to hold 
the solidified melt runner part in the runner 32. 
When the push-out plate 56 is further brought 
down by a stroke indicated by 2a in Fig. 1, the 
push-out pin 66 beings to drop. If the push-out 
plate 56 begins to drop while the projection 63b is 
inserted therein, the molded product is first pushed 
out by the push-out pins 58 and 60 and is sheared 
from the solidified melt runner part at the solidified 
melt gate part 33, and the annular solid or the 
solidified melt runner part is left in the runner 32 in 
the state held by the projection 63b of the stopper. 
Then, the stopper 63 is moved at stroke a as 
described above, and at stroke 2a the solid in" the 
runner 32 is pushed out. Reference numeral 67 in 
Fig. 1 represents a push-out timing-regulating cyl- 
inder secured to the top face of the top plate 5. 
and a clearance a equal to stroke a is formed 
between a piston rod 68 at the uppermost position 
and the ejector plate 54. When the ejector plate 54 
drops and abuts against the piston rod 68, by the 
controlling action of an electromagnetic valve or the 
like, dropping is once stopped and then performed 
again. Namely, this stop position is the drop-start- 
ing position of the rod 65 and the position where 
the product is pushed out by a. If this structure is 
adopted, push-out of the runner 32 turning round 
below the product is avoided, the difficult operation 
of taking out the product from the solidified melt 
runner part is not necessary, and damage to the 
molded product by taking out the solidified melt 
runner part can be avoided. Reference numeral 69 
in Fig. 1 represents a push-up cylinder comprising 
a cylinder 70 secured to the side of the attachment 
plate 2 and a piston 71 secured to the side of the 
lower mold. If the solidified melt thin part in the 
gate 31a is not sheared due to a mis-shot, the 
push-up cylinder 69 is actuated to push up the 
mold holder 11 and the mold proper 13. whereby 
accidents are prevented. 

The operation of the vertical injection apparatus ' 
will now be described with reference to Figs. 1 
through 4 and Fig. 5 illustrating the operation. The 
mold opening and closing unit 2. where spraying of 
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a parting agent and mating of the molds have been 
performed in the operation station of the upstream 
side, is turned to the mold-clamping and injection 
station by the turning movement of the table and 
stopped at the station. Mold clamping is accom- 
plished by pressing the top plate 5 downward by 
the mold-clamping cylinder. Simultaneously with 
mold clamping, the injection sleeve 29, in which 
the melt 49 has been cast, is fitted in the inner hole 
of the stationary sleeve 14 and is coupled there- 
with. If the plunger tip 30a is advanced in this state, 
the melt 49 is injected and filled in the cavity 28 
Figure 5-{a) shows the state at completion of the 
injection. Just before or just after completion of the 
injection, that is, before solidification of the melt 69 
begins, the piston rod 42 of the pin push-out cyl- 
inder 41 is advanced by the oil pressure, whereby 
the mold pin 43 is brought down, projected from 
the cartridge 46, and pushed into the melt 49 in the 
gate 31 a. as shown in Fig. 5-(b). At this point, the 
melt 49 in the gate 31a is discharged by the mold 
pin 43 but is caused to flow in the cavity 28. 
Therefore, the melt-pushing action is exerted and 
the melt 49 extends to all corners of the cavity 28. 
In this state, solidification of the melt 49 begins and 
after the lapse of a predetermined time, solidifica- 
tion is completed and a product is obtained. When 
the rotary table is further turned by 120° and the 
mold opening and closing unit 2 stops at the prod- 
uct withdrawal station, the piston rod 4 is advanced 
by the oil pressure of the mold opening and clos- 
ing cylinder 3 to raise the top plate 5. Accordingly, 
the upper mold 16 as a whole rises integrally with 
the top plate 5 and mold opening is performed, as 
shown in Fig. 5-(c). In this case, since the mold pin 
43 is inserted in the gate 31a, as described herein- 
before, and the difference of the diameter between 
the gate 31a and the mold pin 43 is small, a 
circumferential thin cylindrical solidified melt part is 
formed around the pin 43. Therefore, the molded 
product 80 in the cavity 28 rising while adhering to 
the upper mold half 16 is easily sheared at the 
above-mentioned thin cylindrical solid while leaving 
the biscuit 81 in the stationary sleeve 14 and the 
tapered or inclined hole 31b, and the product 80 
rises together with the upper moid half 16. After 
this mold opening, if the piston rod 53 is retreated 
by the oil pressure of the product push-out cylinder 
52, the push-out plate 56 begins to drop through 
the pin 55. Accordingly, the push-out pins 57 and 
58 integrated with the push-out plate 56 first drop, 
and the product 80 against which the pins 57 and 
58 impinge is pushed out from the cavity 28. At 
this point, as shown in Fig. 4-(a), the projection 63b 
of the stopper 63 is engaged with the concave hole 
of the runner 32, and therefore, even if the product 
80 is pushed out and brought down, the solidified 
melt runner part 82 in the runner 32 is kept as it is, 



and thus the product or the solidified melt cavity 
part 80 is separated from the solidified melt runner 
part 82 at the solidified melt gate part 33 by 
shearing thereof. Figure 5-(d) shows the state 
5 where only the product 80 is pushed out but the 
solid 82 in the runn r 32 is left When the push-out 
plate 56 is brought down by stroke a, since the 
push-out plate 56 abuts against the top end of the 
piston rod 68 of the cylinder 67, dropping is once 
70 stopped, and after the lapse of a predetermined 
time, the push-out plate 56 begins to drop again. At 
the time of dropping re-start, since a part of the 
interior of the push-out plate 56 is in contact and 
integrated with the rod 65 at stroke a, also the rod 
r5 65 drops. With the dropping of the rod 65, the 
lower end inclined or tapered face 65a of the lower 
rod end portion presses the inclined hole 63a of 
the stopper 63, and the stopper 63 is moved in the 
direction of arrow A due to a wedge action exerted 
20 by cooperation of the stopper 63 and the rod 65. 
As a result, the projection 63b is extracted from the 
concave hole of the runner 32. When the push-out 
plate 56 further drops by another stroke a and the 
push-out plate 56 drops by 2a as a whole, the 
25 push-out plate 56 becomes integrated with the 
push-out pin 66. Therefore, also the push-out pin 
66 begins to drop and the solid 82 in the annular 
runner 32 against which the lower end of the push- 
out pin 66 abuts is pushed out. This state is 
30 illustrated in Fig. 5-(e). Then, as shown in Fig. 5-(f), 
a push-out apparatus 83 is moved between the 
opened mold halves, and if a piston rod 84 is 
advanced, the biscuit 81 is pushed out. 

Note, when the push-out operation is carried 
35 out by first moving the push-out pins 57 and 58 by 
stroke a, the solid is still left in the annular runner 
32 on the mold side. Accordingly, before the solid 
in the annular runner 32 is pushed out, the molded 
product is taken out to the outside from between 
40 the molds halves, or a receiving plate for receiving 
the solid in the annular runner 32 is disposed 
above the collected product. 

Where the product 80 thus withdrawn from the 
mold is a disk wheel, the lower side of the hub in 
45 the drawings is the decorated surface, and since 
only the thin circumferential solid adheres to this 
surface, this thin solid can be easily removed and 
the appearance is not degraded by removal of this 
thin solid. 

so Note, the above embodiment of the present 

invention is directed to the rotary die casting ma- 
chine, but of course, the present invention can be 
similarly applied to a stationary die casting ma- 
chine. Moreover, the present invention can be ap- 

55 plied to an injection molding machine for plastics. 

Furthermore, in the present example, a gas 
vent apparatus for th molds is used. However, 
obviously the present invention can be applied to 
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.any apparatuses having a circumferential runner 
formed in a mold. 

As is apparent from the foregoing description, 
in the vertical injection apparatus of the present 
invention, the diameter of a melt passage formed 5 
between an injection sleeve-inserting hole of a low- 
er mold half and a mold cavity at least at a part 
closer to the mold cavity is smaller than the diam- 
eter of the inner hole of the injection sleeve, and a 
mold pin which is freely extractably fitted into the io 
small-diameter part of the melt passage and has a 
diameter of the fitting portion slightly smaller than 
the diameter of said small-diameter part is verti- 
cally movably supported on an upper mold half. In 
this structure, even if a part, having a diameter is 
smaller than the diameter of the injection sleeve is 
formed in the melt passage, only a thin solid is 
formed at this part by dint of the action of the mold 
pin, and at the time of mold opening, the molded 
product can be easily sheared and separated from 20 
the biscuit. Accordingly, a disk wheel having a 
reduced hub portion can be obtained without deg- 
radation of the appearance of the decorated sur- 
face. Therefore, an inclusion of gas in the melt 
injected is avoided and the quality of the product is 25 
highly improved. Furthermore, reduction of the in- 
jection speed for avoiding an inclusion of gas is not 
necessary, and therefore, the productivity is im- 
proved. Moreover, since the melt in the small- 
diameter part is removed by the mold pin into the 30 
cavity, the action of pushing out the melt or urging 
the melt against the cavity surface is exerted and 
the melt extends to all corners of the cavity, with 
the result that the quality of the product is im- 
proved. 3S 

Further, according to the present invention, a 
method is adopted for pushing out a solid formed 
in an annular runner in an injection molding ma- 
chine, which is characterized in that only a cast 
product in the mold cavity is separated from the 40 
solid in the annular runner and pushed out in the 
state where the solid in the annular runner is hied 
by a stopper member to prevent the solid in the 
annular runner from being pushed out from the 
annular runner, and after the lapse of a predeter- 45 
mined time, the solid in the annular runner is 
released from the stopper member, and the solid in 
the annular runner is pushed out. There is also 
provided a device for pushing out a solid in an 
annular runner in an injection molding apparatus, 50 
characterized in that the device comprises: a stop- 
per which is supported so that the stopper can 
advance and retreat in such a manner that the top 
end of the stopper is inserted into the annular 
runner from the peripheral side and is extracted 55 
therefrom: a stopper draw-out rod which is sup- 
ported on a cast product push-out plate while the 
inclined face of the top end of the rod is engaged 



with an inclined hole of the stopper and which 
advances integrally with the cast product push-out 
plate after the lapse of a certain time from the point 
of start of push-out of the cast product; and a pin 
for pushing out a solidified product formed in the 
annular runner, which is supported on said push- 
out plate in parallel to the stopper draw-out rod so 
that the top end of the pin is exposed to the 
annular runner, which pin advances integrally with 
the push-out plate after the lapse of a certain time 
from the point of start of the advance of the stop- 
per draw-out rod. By dint of the structural features, 
in the present invention, when the push-out plate is 
advanced for pushing out the product, since the 
solid in the annular runner is held by the stopper, 
only the product is pushed out, and after the lapse 
of a certain time, the stopper is opened and the 
solid in the annular runner is pushed out Accord- 
ingly, it is not necessary to separate the solid in 
the runner from the product after the product has 
been taken out from the machine, and the opera- 
tion efficiency is improved, with the result that labor 
can be saved and the productivity can be im- 
proved. Moreover, damage of the product can be 
avoided at the time of separation of the molded 
product from the mold. 

By the way, when the solidified melt runner 
part is separated prior to or simultaneously with the 
molded product from the mold, it is likely to be 
moved toward the molded product and to attack 
against the surface of the molded product. Accord- 
ing to the present invention, however such a attack- 
ing against the molded product due to the melt 
running part with damage to the product can be 
avoided. Further, the troublesome mannual opera- 
tion of removing the solidified melt part from the 
molded product can be omitted with the result that 
the operation efficiency is improved. 



Claims 

1. A vertical injection apparatus incorporated 
with a parting mold composed of moid elements 
including upper and lower mold halves and defining 
a cavity to be filled with a melt, said lower mold 
half having a vertical sleeve hole at the outer side 
thereof and a vertical melt passage hole commu- 
nicating between the cavity and the sleeve hole, 
said upper mold half having a vertically extending 
pin hole coaxial with the melt passage hole and 
open to the cavity and provided with a vertically 
extending mold pin which is movable through the 
pin hole, at least an upper part of the melt passage 
hole in the vicinity of the cavity having a diameter 
smaller than a diameter of the sleeve hole but 
slightly larger than a diameter of the mold pin so 
that there is a small circumferential space gap 
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between the mold pin and the melt passage note, 
the 'apparatus comprising an injection sleeve and a 
plunger therein, means for actuating the injection 
sleeve to cause the injection sleeve to move to- 
ward and be received in the sleeve hole, means for s 
actuating the plunger to cause the plunger to carry 
out an injection and means for actuating a move- 
ment of the mold pin, wherein after the melt in the 
sleeve is injected by the plunger into the cavity 
through the melt passage hole, the mold pin is w 
forced to move to a lower position so that a lower 
free end portion of the mold pin is inserted into at 
least the upper part of the melt passage hole 
through the cavity, thus urging the melt filled in the 
cavity and the melt passage hole against the sur- 75 
face of the cavity. 

2. A vertical injection apparatus according to 
claim 1, further comprising means for separating 
the mold elements from each other and means for 
holding the mold pin at the lower position thereof at 20 
least until the melt is solidified, wherein, when the 
mold pin is upwardly withdrawn from the lower 
position and the mold halves are separated from 
each other, a solidified melt cavity part held in the 
upper mold half is separated from the other solidi- 25 
fied melt parts in the melt passage hole and the 
injection sleeve by shearing of the solidified melt at 

a local thin circumferential melt part solidified in 
the gap between the melt passage hole and the 
mold pin. 30 

3. A vertical injection apparatus according to 
claim 2, wherein the cavity is designed for a disk 
wheel having a central hole through which the moid 
pin is allowed to pass. 

4. A vertical injection apparatus according to 35 
claim 3, wherein the lower mold half forms a con- 
toured inner surface corresponding to a decorated 
surface of the disk wheel. 

5. A vertical injection apparatus according to 

any one of claims 1 to 4, wherein the mold pin 40 
actuating means comprises means for controlling a 
force of the mold pin in such a manner that the 
mold pin moves downwards with an increased 
force at an initial stage, with a decreased force at 
an intermediate stage, and with a further increased 45 
force at a final stage. 

6. A vertical injection apparatus according to 
any one of claims 1 to 4, wherein the parting mold 
defines, at parting lines thereof, a plurality of gates 

and a circumferential runner surrounding the cavity 50 
and communicating therewith through the gates, 
and is provided with pin means for pushing the 
solidified melt parts in the cavity and the runner 
downwardly out of the upper mold half; stopper 
means for holding the solidified melt runner part, 55 
while the solidified melt cavity part is pushed out of 
the upper mold half; means for releasing the solidi- 
fied melt runner part, after the solidified melt cavity 



and gate parts are separated from the uppar moid 
half and the gates with the solidified melt gate 
parts sheared from the solidified melt runner part; 
and means for actuating the pin means for pushing 
the solidified melt runner part after the releasing 
means is actuated. 

7. A vertical injection apparatus according to 
claim 6, wherein the stopper means comprises a 
plurality of radially movable stoppers, each projec- 
ting radially into the runner and having a vertically 
extending hole and having at least a tapered sur- 
face part, and the releasing means comprises verti- 
cally movable rods, each having a tapered lower 
end, the tapered stopper holes cooperating with the 
tapered rod ends to exert a wedge action for with- 
drawing the stoppers radially out of the runner 
when the rods move downward into the stopper 
holes. 

8. A vertical injection apparatus according to 
claim 7, wherein: the pushing pin means for the 
solidified melt cavity and runner parts comprises a 
common horizontal pushing plate which is vertically 
movable, the pushing pins for the solidified melt 
cavity part being substantially connected to the 
pushing plate and extending downwards, and an 
ejector for actuating a movement of the pushing 
plate; the pushing plate having first and second 
chambers having a vertically extending cylindrical 
form and vertical constricted holes coaxial and 
communicating with the chambers and opening at 
the lower surface of the pushing plate; the pushing 
pins for the solidified melt runner part and the rods 
having enlarged upper ends received in the first 
and second chambers, respectively, so as to be 
movable vertically in the chambers and extending 
downwards out of the pushing plate through the 
vertical holes communicating with the chambers; 
each first chamber having a first stroke length, by 
which the upper end of the pushing pin for the 
solidified melt runner part is allowed to move in the 
first chamber, said first stroke length being sub- 
stantially longer than a second stroke length of the 
second chamber, by which the upper end of the 
rod is allowed to move in the second chamber. 

9. A vertical injection apparatus according to 
claim 8, wherein the first stroke length for each 
pushing pin for the solidified melt runner part is 
twice the second stroke length for each rod, so that 
one stroke after the pushing pins for the solidified 
melt cavity part are actuated to remove the solidi- 
fied melt cavity part from the upper mold half, the 
rods are actuated to release the stoppers from the 
solidified melt runner part, and then one stroke 
after the rods are so actuated, the pushing pins for 
the solidified melt runner part are actuated to re- 
move the melt runner part from the runner. 
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© A vertical injection apparatus is incorporated with 
a parting mold including upper (16) and lower mold 
(6) halves and defining a cavity (28) to be filled with 
a melt. The lower mold half (6) has a vertical sleeve 
hole at the outer side thereof and a vertical melt 
passage hole (31) communicating between the cav- 
ity (28) and the sleeve hole. The upper mold half 
(16) has a vertically extending pin hole coaxial with 
the melt passage hole (31) and open to the cavity 
(28) and provided with a vertically extending mold 
pin (43) movable through the pin hole. At least an 
upper part of the melt passage hole (31) in the 
vicinity of the cavity (28) has a diameter smaller than 
that of the sleeve hole but slightly large than the of 
the mold pin (43). Preferably, the cavity (28) is 
desinged for a disk wheel having a central hole 
through which the mold pin (43) is allowed to pass, 
and the lower moid half (6) forms a contoured inner 
surface corresponding to a decorated surface of the 
disk wheel. After the metal in a sleeve (29) is in- 
jected by a plunger into the cavity (28) through the 
melt passage hole (31), the mold pin (43) is forced 
to move to a lower position so that a lower free end 
portion of the moid pin is inserted into the melt 
passage hole (31) through the cavity (28), thus urg- 



ing the melt filled in the cavity and the melt passage 
hole against the surface of the cavity. 
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